Guanosine monophosphate synthetase from Escherichia coli B-96. Inhibition by nucleosides.
The mechanism of inhibition of GMP synthetase by purine and purine-analog nucleosides was investigated. It was found that in addition to allowing the nucleoside to bind to the enzyme (Udaka, S., and Moyed, H. S. (1963) J. Biol. Chem. 238, 2797)PPi was also a competitive inhibitor with respect to ATP. A rate equation was derived to describe this inhibitory model for two competitive inhibitors where the binding of one inhibitor is contingent upon the binding of the other. The inhibition constants for a large number of nucleosides were then determined. It was found that the initial enzyme-inhibitor complex (of all nucleoside inhibitors) was slowly (0.2 min-1) transformed into a secondary (nondissociating) complex. The two inhibitory complexes appeared to exist in equilibrium. While decoyenine, N6-allyladenosine, and adenosine had similar inhibition constants for the initial complex (0.7 to 1.0 muM), their apparent inhibition constants for the secondary complex were 0.004, 0.06, and 0.5 muM respectively. These differences in the apparent dissociation constants from the secondary complexes are due to different equilibria between the initial and the secondary complexes. The ratios of the secondary complex to the initial complex at equilibrium were 3,250, 290, and 11 for decovenine, N6-allyladenosine, and adenosine, respectively.